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REMARKS 

Claims 16, 20-22, 24-31, 33-35, and 38-40 are currently pending. Claims 16 and 
34 have been amended to recite a method of parenteral administration and to more 
precisely claim the derivatives of the peptide stabilizers. Support for this amendment can 
be found, e.g., in paragraphs 27, 28 and 38 of the patent application as filed. No new 
matter has been added. In the Final Office action, the Office indicated that claims 38-40 
were withdrawn from further consideration as being drawn to a nonelected species. 

Applicants wish to thank Examiner Russel for the courtesy of a telephonic 
interview on April 6, 2006. The substance of the interview was as described in the 
Examiner's interview summary. 

Regarding clarification of the meaning of the term "alpha-keto" as addressed in 
the advisory action, enclosed is Chapter 21: Amino acid Degradation and Urea Cycle 
from Biochemistry, 3rd ed., Stryer, Stanford University, W.H. Freeman & Co., New 
York; (1988). As explained therein, alpha-keto derivatives of amino acids are naturally 
occurring compounds obtained by transamination and oxidative deamination of amino 
acids, the 2 major pathways for amino acid degradation by removal of the alpha-amino 
nitrogen. Alpha keto derivatives of amino acids bear a keto function on the alpha carbon 
of the amino acid, as shown for example at the bottom of page 495. Therefore, alpha- 
keto forms of the claimed peptide stabilizers have an alpha-amino substituent which has 
been replaced by a keto substituent on the alpha carbon of at least one of the amino acids 
in the dipeptide or tripeptide. 

Applicants confirm that the Information Disclosure Statement dated March 29, 
2005 included only one sheet of references. 

1. Rejection of the Claims under 35 U.S.C. §103(a) (f3) 

Reconsideration is respectfully requested of the rejection of claims 16, 21, 22, 24- 
26, 30, 31, 33, 34 and 37 under 35 U.S.C. § 103(a) as being obvious over Sato, et al. 
(U.S. Patent Application Publication No. 2003/0092622). 



5 



DI-5954 (BXTR 9004.6) 
PATENT 



REPLY UNDER 37 CFR 1.116-EXPEDITED PROCEDURE- 
TECHNOLOGY CENTER 1654 



Claim 16 is directed to a method of parenterally administering a stable 
pharmaceutical composition comprising erythropoietin and a peptide stabilizer, which is 
free of serum albumin. The peptide stabilizer is selected from the group consisting of 
Gly-Gly, Gly-Gly-Gly, Gly-Tyr, Gly-Phe, Gly-His, Gly-Asp, Gly-Ala, Ala-Gly, Ala-Ala, 
derivatives thereof and mixtures thereof. As currently amended, the derivatives are 
selected from acylated, fluorinated, alpha-keto and salt forms of Gly-Gly, Gly-Gly-Gly, 
Gly-Tyr, Gly-Phe, Gly-His, Gly-Asp, Gly-Ala, Ala-Gly, Ala- Ala, or nitro Phe or p-amino 
Phe within Gly-Phe, or cyclohexyl Ala within Gly-Ala, Ala-Gly, or Ala- Ala. 

Sato et al. describe a protein formulation containing a stabilizer selected from 
tryptophan, a tryptophan derivative or a salt thereof. The addition of the stabilizer is said 
to promote long-term storage stability of the protein formulation. One of the proteins that 
may be stabilized using the method described by Sato et al. is erythropoietin. 

As discussed above, the only stabilizers that Sato et al. describe are tryptophan, 
tryptophan derivatives, and salts thereof. Paragraph [0047] of Sato, et al. lists a large 
number of salts and derivatives that can be used which always comprise the amino acid 
tryptophan or a derivative or salt thereof. Sato et al. do not suggest the use of any of the 
peptides listed in claim 16. In addition, there is no suggestion or motivation in Sato, et al. 
to use any of the peptides listed in claim 16 as stabilizers. 

The Office indicated that the obviousness rejection over Sato et al. was 
maintained in view of the fact that the Trp-based stabilizers of US 2003/0092622 and 
WO 01/64241 can be considered to be derivatives of the peptide stabilizers described in 
the present invention. Specifically, the Office has stated that the tryptophan-based 
stabilizers of Sato et al. constitute "derivatives" of the peptide stabilizers claimed in the 
present application because of similarity in structure (i.e., dipeptides or tripeptides having 
at least one amino acid in common) and ability to stabilize protein compositions. In 
support of its argument, the Office cited three patents and patent publications: U.S. Patent 
No. 6,624,289 (Bajaj), U.S. Patent No. 6,538,028 (Pierson et al.) and U.S. Patent 
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Application No. 2005/0288222 (Heyward et al.). According to the Office, these 
documents were used to show that the term "derivative" is interpreted broadly in the art 
and that a peptide derivative does not have to have the same number of amino acids as 
the peptide or even be a peptide, i.e., it could be a non-peptidic derivative. 

Applicants have amended independent claims 16 and 34 to further define 
derivatives as those which are acylated, fluorinated, alpha-keto or salt forms of the 
claimed peptide stabilizers, or as nitro Phe, p-amino Phe or cyclohexyl Ala. The 
derivatives now claimed do not include, for example, the Trp-Gly tryptophan derivative 
of Sato et al. 

The specification of the present application states the following about the 

derivatives that can be used: 

Non-naturally occurring amino acids include, but are not limited to, amino 
acid derivatives and analogs. Non-limiting examples of amino acid 
derivatives include selenomethionine, telluro-methionine, and p- 
aminophenylalanine, fluorinated amino acids (e.g., fluorinated 
tryptophan, tyrosine and phenylalanine), nitrophenylalanine, 
nitrobenzoxadiazolyl-L-lysine, deoxymethylarginine, and 

cyclohexylalanine. Amino acid analogs include chemically synthesized 
compounds having properties known in the art to be characteristic of 
amino acids, examples of which include, e.g., the tryptophan "analog" b- 
selenolo[3,2-b]pyrrolylalanine and the proline "analog" thiaproline (1,3- 
thiazolidine4-carboxylic acid). Additional amino acid derivatives 
include amino acid salts, acylated amino acids, and alpha-keto amino 
acids. 

By way of example and not of limitation, a dipeptide can contain an L- 
amino acid and a D-amino acid, an L-amino acid and an amino acid salt, a 
D-amino acid and an amino acid analog, an L-amino acid and an acylated 
amino acid, an L-amino acid and an alpha-keto amino acid, an acylated 
amino acid and an alpha-keto amino acid, two acylated amino acids, two 
L-amino acids, two amino acid salts, etc. (Paragraphs 27 & 28 of the 
patent application publication; emphasis added) 

Therefore, one skilled in the art would recognize that the derivatives of the 
pending non- withdrawn claims are dipeptides or tripeptides which contain one or more 
amino acids salts, acylated amino acids, and alpha-keto amino acids. By way of example 
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and as indicated above, derivatives of dipeptides such as, e.g., Gly-Gly, Gly-Tyr, Gly-Phe 
can include, e.g., glycine and glycine salt, glycine and fluorinated tyrosine, and glycine 
and p-aminophenylalanine, respectively. As another example, the derivatives of these 
peptides can include glycine salt and acylated glycine, alpha-keto glycine and tyrosine, 
and glycine and phenylalanine salt, respectively. 

Based on the foregoing, applicants submit that the derivatives of the peptide 
stabilizers of the present invention are different than the peptide stabilizers of Sato et al. 
Furthermore, applicants submit that based on the teachings of Sato et al., a skilled artisan 
would not have been motivated to use the peptides or peptide derivatives of claim 16 to 
stabilize erythropoietin. In addition, there would have been no reasonable expectation 
that the peptides or peptide derivatives of claim 16 could be used successfully as 
erythropoietin stabilizers based on Sato et al. teachings. 

With respect to serum albumin, Sato et al. state that the formulations may be 
substantially free of serum albumin, whereas the formulation of claim 16 is free of serum 
albumin. The Office noted that it would have been prima facie obvious to omit serum 
albumin from Sato et al. formulations because it is preferable in pharmaceutical arts to 
minimize the number of ingredients in order to reduce chances for any side effects. 
However, serum albumin has been used in protein formulations, including erythropoietin, 
because it stabilized the protein against physical and chemical changes that the protein 
can undergo in solution. Thus, even if one skilled in the art were motivated to remove 
serum albumin to minimize the number of components in a pharmaceutical formulation, 
that skilled person would not have a reasonable expectation of success in maintaining the 
stability of the formulation if the stabilizer is entirely removed. Accordingly, for all of 
the above reasons, applicants submit that claim 16 is non-obvious and patentable over 
Sato et al. 

Claims 21, 22, 24-26, 30, 31 and 33 depend either directly or indirectly from 
claim 16 and are thus patentable for the same reasons as claim 16, as well as for the 
additional elements they require. 
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Claim 34 is similar to amended claim 16, and further comprises a 
polyoxyalkylene sorbitan fatty acid ester. Claim 34 is patentable for the same reasons as 
set forth above for claim 16, as well as for the additional elements it requires. 

2. Rejection of the Claims Under 35 U.S.C. S103(a) ff4) 

Reconsideration is respectfully requested of the rejection of claims 24-29 and 35 
under 35 U.S.C. § 103(a) as being obvious over Sato, et al. (U.S. Patent Application 
Publication No. 2003/0092622) in view of WO 02/14356. 

Claims 24-29 and 35 depend either directly or indirectly from claims 16 and 34, 
respectively, as discussed above. 

Sato et al. is discussed above. WO 02/14356 discloses the preparation of 
erythropoietin omega and methods of treatment using the same. 

The Office alleged that it would have been obvious to stabilize the erythropoietin 
omega of WO 02/14356 with a peptide stabilizer described by Sato, et al. to preserve its 
therapeutic activities. 

WO 02/14356 does not teach or even mention that erythropoietin omega can be 
formulated using peptide stabilizers. There is therefore no motivation in the cited 
references to combine the teachings of Sato, et al. and WO 02/14356, absent the 
hindsight analysis of the applicants' disclosure. The Office alleged that the motivation to 
combine references can be found in the prior art as a whole because WO 02/14356 
teaches a specific form of erythropoietin and Sato et al. list that erythropoietin can be 
stabilized with tryptophan, derivative thereof or salt thereof. Applicants note that even if 
the teachings of Sato et al. were combined with the teachings of WO 02/14356, one 
skilled in the art would still not have arrived at the present invention, i.e., a stable 
pharmaceutical composition of erythropoietin comprising a peptide stabilizer selected 
from the group consisting of Gly-Gly, Gly-Gly-Gly, Gly-Tyr, Gly-Phe, Gly-His, Gly- 
Asp, Gly-Ala, Ala-Gly, Ala- Ala, derivatives thereof and mixtures thereof, which is free 
of serum albumin. Sato et al. and WO 02/14356 thus either alone or in combination fail 
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to teach or suggest all the limitations of the claims. Claims 24-29 and 35 are thus 
patentable over the combination of Sato et al. and WO 02/14356. 

3. Rejection of the Claims Under 35 U.S.C. §103(a) (fS> 

Reconsideration is respectfully requested of the rejection of claims 16, 21, 22, 24- 
26, 30, 31, 33, 34, and 37 under 35 U.S.C. § 103(a) as being obvious over WO 01/64241. 
As stated in the Office action, WO 01/64241 is the equivalent to the Sato et al. reference 
discussed above, only published in Japanese. Applicants therefore submit that claims 16, 
21-22, 24-26, and 30-34 are patentable over WO 01/64241, for the same reasons as set 
forth above in §1 of this response, with respect to Sato et al. 

4. Rejection of the Claims Under 35 U.S.C. §103(a) (1T6) 

Reconsideration is respectfully requested of the rejection of claims 24-29 and 35 
under 35 U.S.C. §103(a) as being obvious over WO 01/64241 in view of WO 02/14356. 
As mentioned above, WO 01/64241 is equivalent to the Sato et al. reference discussed 
above, only published in Japanese. Applicants therefore submit that claims 24-29 and 35 
are patentable over WO 01/64241 in view of WO 02/14356, for the same reasons as set 
forth above in §2 of this response, with respect to Sato et al. and WO 02/14356. 

5. Rejection of the Claims Under 35 U.S.C. §103(a) (f 7) 

Reconsideration is respectfully requested of the rejection of claims 16, 20-22, 24, 
and 37 under 35 U.S.C. § 103(a) as being obvious over Cormier, et al. (U.S. Patent 
Application Publication No. 2002/0058608). 

Cormier et al. teach a buffered aqueous formulation for transdermal 
electrotransport delivery, which comprises a therapeutic agent buffered with a 
dipeptide buffer. The Office has stated that it would have been obvious to administer 
EPO using the Gly-His buffer of Cormier et al. because the reference discloses that EPO 
is a protein which can be usefully administered in their formulations. 
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There is no teaching or suggestion in Cormier et al. of using their formulations for 
administration by parenteral injection, nor is there any teaching or suggestion of how a 
formulation for parenteral injection would be prepared or stabilized. In fact, if anything, 
Cormier et al. teach away from administration by parenteral injection. For example, 
Cormier et al. specifically point out drawbacks of parenteral injection, stating: 

Polypeptide and protein molecules are highly susceptible to degradation 
by proteolytic enzymes in the gastrointestinal tract and are subjected to an 
extensive hepatic metabolism when taken orally. Thus, these substances 
usually require parenteral administration to achieve therapeutic levels in 
the patient's blood. The most conventional parenteral administration 
techniques are hypodermic injections and intravenous administration. 
Polypeptides and proteins are, however, inherently short acting in their 
biological activity, requiring frequent injections, often several times a 
day, to maintain the therapeutically effective levels needed. Patients 
frequently find this treatment regimen to be inconvenient and painful. 
Such therapy also includes risk of, e.g., infection, (p. 1, U 0007) 

One skilled in the art would not have been motivated by Cormier et al. to parenterally 
administer the formulations of Cormier et al. Nor would Cormier et al. have provided 
any guidance to one of ordinary skill as to how to stabilize a parenteral pharmaceutical 
composition containing erythropoietin since Cormier et al. would only guide one in 
selecting an appropriate pH stable buffer for transdermal electrotransport of a drug. To 
establish prima facie obviousness of a claimed invention, all the claim limitations must 
be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 
1974). Claim 16 is thus patentable over the cited reference as it fails to teach or suggest 
parenteral administration of such a composition. 

Claims 20-22, and 24 depend either directly or indirectly from claim 16 and are 
therefore patentable over Cormier, et al. for the same reasons as set forth above for claim 
16, as well as for the additional elements they require. 
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6. Rejection of the Claims Under 35 U.S.C. § 103(a) (f8) 

Reconsideration is respectfully requested of the rejection of claims 24-29 under 
35 U.S.C. § 103(a) as being obvious over Cormier et al. (U.S. Patent Application 
Publication No. 2002/0058608) and further in view of WO 02/14356. 

Claims 24-29 depend either directly or indirectly from claim 16, which is 
discussed above. Cormier et al. and WO 02/14356 are discussed above. 

The Office has alleged that it would have been obvious to formulate the 
erythropoietin omega of WO 02/14356 in the compositions of Cormier et al. because it 
would be desirable to administer erythropoietin omega iontophoretically, and Cormier et 
al. teach administration of a wide range of proteins. Claim 16 is patentable over Cormier 
et al. for the reasons set forth above. The deficiencies of Cormier et al. are not overcome 
by WO 02/14356 since one skilled in the art would not have been motivated to 
parenterally administer the composition of Cormier et al. given the teaching away as 
described in section 5 above. Applicants thus submit that claim 16 is patentable over 
Cormier et al. and WO 02/14356 either alone or in combination. Since claims 24-29 
depend either directly or indirectly from claim 16, they are patentable for the same 
reasons as set forth above for claim 16. 

7. Rejection of the Claims Under 35 U.S.C. $ 103(a) (f9) 

Reconsideration is respectfully requested of the rejection of claims 30-31 and 33- 
34 under 35 U.S.C. § 103(a) as being obvious over Cormier et al. (U.S. Patent Application 
Publication No. 2002/0058608) and further in view of Holladay et al. (U.S. Patent No. 
6,328,728). 

Claims 30-31 and 33 depend either directly or indirectly from claim 16, which is 
discussed above, and further call for the composition to comprise a surfactant. 
Cormier, et al. is discussed above. 

Holladay et al. teach a method of enhancing electrotransport delivery of an active 
agent, such as a protein in the presence of at least one electrotransport enhancer selected 
from nonionic surfactants, zwitterionic surfactants lacking a net charge, and mixtures 
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thereof, such as polyoxyethylene (20) sorbitan monolaurate or polyoxyethylene (20) 
sorbitan monopalmitate. 

The Office has stated that it would have been obvious to one of ordinary skill in 
the art to include a surfactant of Holladay et al. in the compositions of Cormier et al. to 
increase the flux or decrease biodegradation of proteins during electrotransport delivery. 

Claims 16 and 34 are patentable over Cormier et al. for the reasons set forth 
above. The deficiencies of Cormier et al. are not cured by the teachings of Holladay et 
al., since Holladay et al. merely teach enhancing electrotransport delivery of an active 
agent, such as a protein, in the presence of at least one electrotransport enhancer, such as 
certain surfactants. Motivation for parenteral administration of the composition of 
Cormier et al. can thus not be found in Holladay et al. 

Claims 30-31 and 33 depend either directly or indirectly from claim 16 and are 
thus patentable for the same reasons as set forth above for claim 16, as well as for the 
additional elements they require. 

8. Rejection of the Claims Under 35 U.S.C. S 103(a) (f 10) 

Reconsideration is respectfully requested of the rejection of claim 35 under 35 
U.S.C. § 103(a) as being obvious over Cormier et al. (U.S. Patent Application Publication 
No. 2002/0058608) in view of WO 02/14356 and further in view of Holladay et al. (U.S. 
Patent No. 6,328,728). 

Claim 35 depends from claim 34, discussed above, and further states that the 
erythropoietin is erythropoietin omega. For the reasons previously noted, claim 34 is 
patentable over Cormier et al. and Holladay et al. either alone or in combination. 

The Office has stated that it would have been obvious to one of ordinary skill to 
include the surfactant of Holladay et al. in the composition of Cormier et al. as modified 
to include the EPO omega of WO 02/14356 to increase the flux or decrease 
biodegradation of proteins during electrotransport delivery. The deficiencies of Cormier 
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et al. and Holladay et al. are not overcome by WO 02/14356 since one skilled in the art 
would not have been motivated to parenterally administer the composition of Cormier et 
al. given the teaching away as described in section 5 above. Applicants thus submit that 
claim 35 is patentable over Cormier et al., Holladay et al, and WO 02/14356 either alone 
or in combination. 
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CONCLUSION 



In view of the foregoing comments, Applicants respectfully request entry of the 
amendments and solicit allowance of the claims. 

The Commissioner is authorized to charge the fee of $450.00 for a two month 
extension of time up to and including June 6, 2006. The Commissioner is hereby 
authorized to charge any deficiency or overpayment of the required fee to Deposit 
Account 19-1345. 



Respectfully submitted, 




Kathleen M. Petrillo, Reg. No. 35,076 
SENNIGER POWERS 



One Metropolitan Square, 16th Floor 
St. Louis, Missouri 63 102 
(314) 231-5400 
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